To investigate the performance that can be achieved for low energy heavy ion particle acceleration, a two megahertz low beta linac is being built. This structure, intended for acceleration of 260 keV xenon or 400 keV mercury, is comprised of a quarter wavelength parallel plate resonator used to support drift tubes forming a sx/2 structure. The 20 gap accelerator, to be driven by a 30 kilowatt transmitter, will provide 10 milliamperes of mercury ions at the 1.8 MeV energy level. Focussing is achieved by a unique arrangement of electrostatic quadrupoles. A plan view of the accelerating system is shown in Figure 1 .
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Summary
To investigate the performance that can be achieved for low energy heavy ion particle acceleration, a two megahertz low beta linac is being built. This structure, intended for acceleration of 260 keV xenon or 400 keV mercury, is comprised of a quarter wavelength parallel plate resonator used to support drift tubes forming a sx/2 structure. The 20 gap accelerator, to be driven by a 30 kilowatt transmitter, will provide 10 milliamperes of mercury ions at the 1.8 MeV energy level. Focussing is achieved by a unique arrangement of electrostatic quadrupoles. A plan view of the accelerating system is shown in Figure 1 .
I. Radio Frequency Power Amplifier
The radio frequency power amplifier is a departure from what might be considered conventional for accelerating systems.1 Instead of designing and prototyping a new system, a 20 year old, 4-to 30-MHz communications transmitter was purchased, rebuilt and modified to operate at 2 MHz. The resulting system required a minimal budget and only four months for completion.
The transmitter was a typical 30 kW unmodulated unit. It consisted of five stages of which the last three operated in a saturated class C mode, and thus, fixed gain. Its output was designed for balanced loads ranging from 300 to 800 ohms.
Certain modifications had to be made before it would be a useable rf system. First, interstage coupling networks had to be altered to tune to 2 MHz. Also, the final tank circuit and output matching networks were discarded and the plates of the final amplifier were coupled directly to a 3000 ohm impedance tap point on the transmission line/resonator as shown in Figure 2 . Finally, additional capacitance was added to the high voltage power supply to allow for pulsed operation at nearly the peak power supply voltage with only a small droop. Mercury vapor rectifiers were retained. field. To compensate for the increased velocity of the particles and to match the particles to the acceleration gaps, the drift tubes grow progressively longer along the length of the tank. The increase in length is achieved by lengthening the electrodes which make up the electrostatic quadrupole found in each drift tube. The progressive lengthening of the quadrupole also enhances its focussing capability. Since each electrostatic quadrupole tracks the input to its drift tube (50 kV), its focussing is achieved by adding a biasing voltage of +10 kV.
V. Linac -Tank Assembly Construction
The tank assembly ( Figure 5) consists of a tank, two drift tube tables, twenty drift tubes with electrostatic quadrupoles, bus, bus connectors, and an assortment of ceramic insulators.
The tank was obtained from another group free of charge and is of stainless steel with an 89 cm (35 inch) inside diameter and 5.33 meter (17 foot 6 inch) length. Existing ports are being utilized for power input and instrumentation feed through.
The drift tube tables are fabricated from stock aluminum channel welded into a configuration which provides a rigid support, minimum machining, and ease of assembly. The tables are mounted to the tank through ceramic insulators.
Each drift tube ( Figure 6 ) consists of two copper plates with three sides rounded to reduce the electrical stress developed by the 100 kV potential across the acceleration gap. A stock size copper tube is soldered to the internal side of each plate to improve the field shape at the bore and also to provide some shielding to the electrostatic quadrupole and its ceramic insulators. The electrostatic quadrupole consists of four copper electrodes of stock bar size. The ends of each electrode are machined to receive a stock cable termination which in turn is soldered to the drift tube end plate.
The drift tube assembly is secured to the drift tube table by four threaded rods. The quadrupole is powered through bus wire fed through a clearance hole in the table and tied into insulated bus bar.
As can be seen, the tank assembly is made up of readily available stock size materials, which in turn require a minimum of machining. The hardware, including the ceramic insulators, consists of common "off the shelf" items. This all lends itself to rapid and inexpensive fabrication.
VI. Focusing
The key to getting high current performance in a linear accelerator is large acceptance in transverse phase space. This is achieved by increased bore size, which implies low frequency, and strong quadrupoles. At velocities below %.03c, electrostatic focusing becomes competitive with magnetic focusing. At B = .002 electrostatic focusing is very much better. A cost savings of about a factor of 100 results from the use of electrostatic rather than magnetic focusing. 
